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TRENDSTRENDS

• SOPHISTICATED TECHNOLOGY IS BEING INTEGRATED
INTO ALL MUNITIONS

• MISSILES
– “FIRE AND FORGET” IS SUPPLEMENTING “MAN IN THE LOOP”
– PLATFORM TECHNOLOGY IS BEING PUSHED INTO TACTICAL

MISSILES

• PROJECTILES
– PRECISON FIRES ARE REPLACING MASSED FIRES
– MISSILE TECHNOLOGY IS BEING LEVERAGED BY PRECISON

PROJECTILES
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DESCRIPTIONDESCRIPTION
••Employable on a Variety of Air andEmployable on a Variety of Air and
Ground PlatformsGround Platforms
•• Common components Common components
•• Multi-mode Seeker Multi-mode Seeker
•• Multi-mode Warhead Multi-mode Warhead
•• Increased Stand-off Range Increased Stand-off Range

BENEFITS / CAPABILITIESBENEFITS / CAPABILITIES
••    Focus on Army Objective ForceFocus on Army Objective Force
    - -  Provides Line of Sight (LOS), Non LOS, &    - -  Provides Line of Sight (LOS), Non LOS, &
      Beyond LOS Capability      Beyond LOS Capability
•• Common/shared components among missile Common/shared components among missile
variants to reduce developmentvariants to reduce development
•• Linked to the Tactical Net Linked to the Tactical Net

KEY PERFORMANCE PARAMETERSKEY PERFORMANCE PARAMETERS

•• Fire and Forget Fire and Forget
•• Man In The Loop (see the target) Man In The Loop (see the target)
•• Higher P Higher Pkk
•• Longer Range Longer Range
•• Ease of Platform Compatibility Ease of Platform Compatibility

Rotary Wing

Ground

Primary

Secondary

Fixed Wing

Unmanned

FUTURE  MISSILE OVERVIEWFUTURE  MISSILE OVERVIEW
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FCS Multi-Role Armament & AmmunitionFCS Multi-Role Armament & Ammunition
(MRAAS)(MRAAS)

“One Shot..
….At Least One Kill”

“Multipurpose/Precision Point
     Target Defeat”

      NLOS 4-50KM                    BLOS 2-12km                         LOS 0-4Km

With Similar KPP’s and Components, Missiles And Precision
Projectiles Will Reinforce Each Other on the Future Battlefield
With Similar KPP’s and Components, Missiles And Precision

Projectiles Will Reinforce Each Other on the Future Battlefield

DESCRIPTIONDESCRIPTION
•• Common components Common components
•• Multi-mode Seeker Multi-mode Seeker
•• Multi-mode Warhead Multi-mode Warhead
•• Increased Stand-off Range Increased Stand-off Range

KEY PERFORMANCE PARAMETERSKEY PERFORMANCE PARAMETERS

•• Fire and Forget Fire and Forget
•• Higher P Higher Pkk
•• Longer Range Longer Range
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COMMON SEEKER COMPONENTSCOMMON SEEKER COMPONENTS

MISSILE
• LASER

DETECTION
(PAVEWAY)

• IR IMAGERY
(JAVELIN)

• RADAR (HARM)
• LADAR

(FUTURE)

PROJECTILE
• LASER

DETECTION
(COPPERHEAD)

• IR IMAGERY
(TERM, MRM)

• RADAR
(SADARM,
MRAAS)

• LADAR (MRAAS)

LADAR

EO Sensors

Small Diameter
SeekersNUC

Uncooled

Large / Multi
Color

Conformal
Optics

Multi-Mode
Seekers

SAL

Space

All Types of Electro Optical and Radar Seeker Technology Are
Transitioning From Missiles to Projectiles

All Types of Electro Optical and Radar Seeker Technology Are
Transitioning From Missiles to Projectiles
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Seeker and Software CommonalitySeeker and Software Commonality

Multimode  
Missile Seeker

Multimode projectile Seeker

Commonality

• Similar sensors and
integration

• Designs leveraged

• Similar software

• Spiral development

Reuse of Software and Technology make future systems affordableReuse of Software and Technology make future systems affordable
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MULTI-MODE SEEKER CONCEPTMULTI-MODE SEEKER CONCEPT

Radar 

Imaging Infrared:

Multi-mode Seekers in Precision Projectiles Will Create the Next
Leap in Precision Technology

Multi-mode Seekers in Precision Projectiles Will Create the Next
Leap in Precision Technology



R LASER GUIDED MUNTIONS
 LEGACY AND FUTURE

LASER GUIDED MUNTIONS
 LEGACY AND FUTURE

Laser
Detector

GPS Guidance Option

Concrete
Penetrating Warhead

Multi-mode
Fuze

GPS
Guidance

Option

2.75 INCH LASER SEEKER

TERM

PROJECTILE
GUN HARDENING

T
O
D
A
Y

F
U
T
U
R
E

COMMON HARDWARE
• ELECTRONICS DESIGN
• DETECTOR
• CAS
• WARHEAD CONCEPT
• FUZING

COMMON SOFTWARE
• SAL TRACKER
• CCM
• GUIDANCE 
• 6 DOF

LASER GUIDED MUNITIONS FOR FCS MRAAS, 105MM CANNON AND MORTARS ARE  IN THE FUTURE
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TYPICAL PRECISON TRAJECTORYTYPICAL PRECISON TRAJECTORY

TLE
Basket

Midcourse with
Waypoint Navigation

Acquire

Terminal

5 Guided Flight 6 Terminal Lock-On
(+- 20 degrees)

Descent

Ballistic Climb

Pre-Fire
• Battery initiates

1 Muzzle Exit
•Fins deploy
•Obturator discards

Level-Out

2 Battery Operational
•Casualty condition determined
•Up reference found
•GPS acquisition starts

3 GPS Acquired

4 Apogee
•Midcourse guidance active

Flyout

7 CCM
8 Target Destruction
•HOB, impact, delay

Precision Projectiles and Missiles Have
Similar Guidance Schemes for Long

Range

Precision Projectiles and Missiles Have
Similar Guidance Schemes for Long

Range
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COURSE CORRECTION GUIDANCECOURSE CORRECTION GUIDANCE

MISSILE
• DIVERT

THRUSTERS
– DRAGON
– LOSAT

PROJECTILE
• GUIDED  KE

FOR FCS
• PRECISON

GUIDED
MORTAR

Technology Developed for Control of Super Sonic Missiles Can Be
Miniaturized for Projectile Guidance

Technology Developed for Control of Super Sonic Missiles Can Be
Miniaturized for Projectile Guidance

ADVANTAGES
INEXPENSIVE
FUNCTION AT HIGH SPEEDS
INCREASED LONG RANGE ACCURACY
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Multi-ModeMulti-Mode
   Seeker   Seeker

Propulsion DesignPropulsion Design

Multi-Mode Multi-Mode 
  Warhead  Warhead

  Simulation & SystemSimulation & System
PerformancePerformance

Quickly Quickly 
FieldableFieldable
SystemSystem

System Definition andSystem Definition and
Risk ReductionRisk Reduction MS BMS B

DecisionDecision

System RequirementsSystem Requirements
Performance Data Performance Data 

Force EffectivenessForce Effectiveness
SimulationSimulation

SIMULATION TECHNOLGY FOR
PRECISON MUNITIONS DEVELOPMENT

SIMULATION TECHNOLGY FOR
PRECISON MUNITIONS DEVELOPMENT

Simulation Now Used to Reduce Cost of Missile Development Will
Also Reduce the Cost of Precision Projectile Development

Simulation Now Used to Reduce Cost of Missile Development Will
Also Reduce the Cost of Precision Projectile Development
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NEAR-TERM                            BLOCK I                         BLOCK II

HELLFIRE II

 INTERIM HELLFIRE

 BASIC HELLFIRE

• EVOLUTIONARY ACQUISITION
• TIME-PHASED REQUIREMENTS
• INCREASED INCREMENTS OF CAPABILITY
• MATCH PROJECTED THREAT

COMMON MISSILE TRANSFORMATION
STRATEGY

COMMON MISSILE TRANSFORMATION
STRATEGY

Block Acquisition Strategy Used to Reduce Precision Munition
Fielding Risks

Block Acquisition Strategy Used to Reduce Precision Munition
Fielding Risks
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Technical Leverage for Precision MunitionsTechnical Leverage for Precision Munitions

RF Sensors

Digital Radar
Delta / Sigma

A/D

LNA and Mixer 
For Low Cost

MMW Receiver
Conformal

 Array Seeker

Dual Band
(X/Ku)
Planar
Array

LEAP
Electronics

Circuit
Decals

Electronics Technology

Fuzz
Buttons

ACM

Survivability/Lethality

Tomahawk

Modeling & Simulation
Technology

Seeker . . . . . . . . . .to . . . . . . . . . . .Force-On-Force

Mathematical
Optimization

STAP
Covariance

Matrix

Sparsened
Matrix

Wavelet Filter
Bank

Image and Signal Processing

Automatic Target
Recognition

Correlation Output

CCD/IR SAR/LADAR

Weapon Systems Integration
 And Fire Control

Universal Launcher

CKEMHypersonic

MMW

High G
Launchers

ITAS TWS

CITV

LRAS

Integration

Numerous Missile Technologies are Available for Future Precision
Munitions

Numerous Missile Technologies are Available for Future Precision
Munitions

LADAR

EO Sensors

Small Diameter
SeekersNUC

Uncooled

Large / Multi
Color

Conformal
Optics

Multi-Mode
Seekers

SAL

Space
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• Industry is emphasizing technical insertion, reuse and
commonality in all our products
– Reduced Development Costs
– Reduced Production Costs
– Shortened Development Cycles

• Missile programs are now beginning to benefit from
projectile technologies

• Next generation precision projectiles will benefit from a fast-
paced, spiral development cycle

SUMMARYSUMMARY

Missile/Projectile Horizontal Integration Will Continue to Expand
with Dramatic Benefits to the Armed Forces!

Missile/Projectile Horizontal Integration Will Continue to Expand
with Dramatic Benefits to the Armed Forces!


